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(57) ABSTRACT

A machine roomless elevator comprises a car (5) within a
hoistway (14), a counterweight (1) within a space between
said car (5) and a wall of said hoistway (14) and on which
a plurality of counterweight suspension wheels (2) are
arranged, and a traction sheave (13). Hoist ropes (4) can be
devided imto a plurality of groups corresponding to the
number of said counterweight suspension wheels (2) after
one ends thereol round said traction sheave (13), each group
being fixed on a counterweight side termination after round-

ing corresponding one of said counterweight suspension
wheels (2).
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1
MACHINE ROOMLESS ELEVATOR

FIELD OF INVENTION

The present invention relates generally to an elevator, and
more specifically to a machine roomless elevator.

BACKGROUND OF THE INVENTION

Currently, a machine roomless elevator has been increas-
ingly used 1n various occasions since 1t occupies smaller
spaces than conventional elevators having a machine room.
The machine roomless elevator usually includes a long
strip-shaped traction machine which has a traction sheave
with a smaller diameter. The long strip-shaped traction
machine refers to a machine having a smaller radial size and
a larger axial size which usually occupies smaller hoistway
spaces. Thus, such traction machine can have a smaller
overall size, and can be easily installed on a hoistway.
Further, such traction machine and a fixing base thereof have
a good stress status.

However, 1n order to satisiy a standard requirement that a
diameter of the traction sheave should be 40 times or more
than those of hoist ropes, the smaller diameter of the traction
sheave necessarily requires smaller diameters of the hoist
ropes. In this situation, more hoist ropes may be required to
bear same workloads. The increase in the number of the
hoist ropes can result 1n two troubles for a layout of the
machine roomless elevator. Firstly, it will result in the
increases ol widths of the counterweight suspension wheel
and the counterweight housing, thereby increasing a size of
the hoistway. Secondly, interferences among the hoist ropes
will be easily caused 1f too many hoist ropes round one
counterweight suspension wheel.

The Chinese utility model patent 03267908.4 discloses a
machine roomless elevator, whose driving device 1s con-
nected to at least two coaxial traction sheaves, each traction
sheave hoisting a car and a counterweight by means of a
group of hoist ropes. However, since there are two indepen-
dent and separate groups of the hoist ropes and the traction
sheaves, the size of the hoistway 1s mnevitably increased.
Further, due to limitations on the development of the traction
machine, it 1s diflicult to implement the traction machine
having two traction sheaves.

In addition, the above-mentioned patent also discloses
that a rotary plane of the counterweight suspension wheel 1s
perpendicular to a car wall at the counterweight side. How-
ever, since an axial size of the counterweight suspension
wheel usually 1s smaller than a radial size thereof, the size
of the hoistway would be increased if the rotary plane of the
counterweight suspension wheel 1s perpendicular to the car
wall at the counterweight side, which can result in the
increase 1n costs of civil works. Further, such arrangement of
the counterweight suspension wheel also may result in
interferences between the hoist ropes 1n the car side and the
counterweight side.

SUMMARY OF THE INVENTION

The present invention 1s directed to a machine roomless
clevator, which 1s reasonable in structure designs and eco-
nomic 1n civil works, and can avoid cross interferences
between the hoist ropes.

According to one aspect of the present invention, there are
provided a machine roomless elevator comprising a car
within a hoistway; a counterweight within a space between
said car and a wall of said hoistway, and on which a plurality
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2

of counterweight suspension wheels are arranged; and a
traction sheave. Hoist ropes can be divided into a plurality
of groups corresponding to the number of said counter-
weight suspension wheels after one ends thereof round said
traction sheave, each group being fixed on a counterweight
side termination aiter rounding corresponding one of said
counterweight suspension wheels.

Preferably, one or more car suspension wheel can be
provided on the car. Another ends of the hoist ropes can be
fixed on a car side termination aiter rounding the car
suspension wheels.

Preferably, in the projection on a hoistway transverse
plane, the intersection angle between an axis of the traction
sheave and a radial line of each counterweight suspension
wheel can be between 0-45 degrees.

Preferably, the machine roomless elevator can comprise a
traction machine disposed above a path of the counter-
weight, for driving the traction sheave. More preferably, said
traction machine can be a long strip-shaped traction
machine.

Preferably, 1n the projection on a hoistway transverse
plane, the axis of the traction sheave and the radial line of
cach counterweight suspension wheel can be substantially 1n
parallel each other.

Preferably, a rotary plane of the traction sheave 1s sub-
stantially perpendicular to a car wall at a counterweight side.

Preferably, the machine roomless elevator can comprise a
plurality of traction sheave.

Preferably, the counterweight suspension wheels can
comprise two or more counterweight suspension wheels.

Compared with the prior art, the present invention has the
following technical eflects:

Firstly, in the machine roomless elevator according to the
present invention, two or more counterweight suspension
wheel are provided on the counterweight, and hoist ropes
can be divided into a plurality of groups corresponding to the
number of the counterweight suspension wheels after one
ends thereof round the traction sheave, each group being
fixed on a counterweight side termination after rounding
corresponding one of said counterweight suspension wheels.
Thus, the solution according to the present invention can
solve the problem caused by too many hoist ropes, such as
the increase of the widths of the counterweight suspension
wheels, and the increase of the hoistway size, etc. Further,
the solution according to the present invention also can
avoid mterferences caused by too many hoist ropes rounding
one counterweight suspension wheel.

In addition, according to the present invention, a rotary
plane of the traction sheave can be perpendicular to a car
wall at a counterweight side, and in the projection on a
hoistway transverse plane, an axis of the traction sheave and
a radial line of each counterweight suspension wheel can be
in parallel each other. In this situation, a rotary plane of the
counterweight suspension wheel can be parallel to the car
wall at a counterweight side. Thus, a distance between the
hoistway wall and the car wall at a counterweight side can
be further reduced. Further, interferences between the hoist
ropes 1n the car side and the counterweight side can also be
cllectively avoided.

The features and advantages of the present mnvention waill
be described in the following detailed description of the
embodiments of the present invention. For those persons
skilled 1n the art, other features and advantages of the
present mvention will become apparent from the following
detailed description.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a plane view of a hoisway showing a machine
roomless elevator according to the first embodiment of the
present invention;

FIG. 2 1s a left view of the hoistway of FIG. 1;

FIGS. 3 to 6 respectively illustrate various relative posi-
tions (angles) of an axis of the traction sheave and a radial
line of an individual counterweight sheave projected on a
hoistway transverse plane;

FIG. 7 1s a plane view of a hoistway showing a machine
roomless elevator according to the second embodiment of
the present invention; and

FIG. 8 1s a left view of the hoisway of FIG. 7.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Embodiments of the present invention will be described in
detailed with reference to the accompanying drawings. It
should be noted that the embodiments described herein are
only for the purpose of the description, and not limitations
for various aspects of the present invention. In the accom-
panying drawings, the like reference numbers represent the
same or corresponding components.

The First Embodiment

With reference to now to the figures, FIG. 1 1s a plane
view ol a hoisway showing a machine roomless elevator
according to the first embodiment of the present invention;
and FIG. 2 1s a left view of the hoisway of FIG. 1.

As 1llustrated in FIGS. 1 and 2, a machine roomless
clevator 100 according to the first embodiment of the present
invention comprises a counterweight 1, two counterweight
suspension wheels 2, a counterweight guide rail 3, hoist
ropes 4, a car 5, a car suspension wheel support member 6,
two car suspension wheels 7, a traction machine 8, and a
support beam 9 for supporting the traction machine 8.

The car 5 1s located within an elevator hoistway 14, and
has a common box-shaped structure. Typically, the car 5 can
move up and down along a car guide rail 11. As shown 1n
FIG. 2, the two car suspension wheels 7 are rotatablely
disposed above the car S by means of the car suspension
wheel support member 6. It will be understand by those
skilled 1n the art that the car suspension wheels 7 also can be
disposed below the car 3.

The counterweight 1 1s disposed within a counterweight
housing 12 which can be provide within a space between a
wall of the elevator hoistway 14 and the car 5. Further, as
shown 1 FIG. 1, the two counterweight suspension wheels
2 can be installed on the counterweight housing 12. Option-
ally, the two counterweight suspension wheels 2 also can be
directly installed on the counterweight 1. Typically, the
counterweilght 1 can move up and down along the counter-
weight guide rail 3.

The support beam 9 can be a steel beam, and two ends
thereot are supported on the opposite hoistway walls and are
located above the hoistway. The support beam 9 can also be
installed on two counterweight rails 3 and one car rail 11.

The traction machine 8 can be installed on the support
beam 9 by means of a traction machine base (not shown in
the Figures), and located above a path of the counterweight
1. As shown 1n FIGS. 1 and 2, the traction machine 8 is a
long strip-shaped traction machine, and has a cylindrical
shape. It should be understand by those skilled 1n the art that
the traction machine 8 can also have other shapes, such as
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4

the traction machine being concave 1n the middle and
cylindrical in the two ends, or the traction machine being
concave 1n the middle and cubical 1n the two ends, etc.

A traction sheave 13 can be coupled to the traction
machine 8. The traction machine 8 1s used as a dniving
means for driving the traction sheave 13.

According to the first embodiment of the present inven-
tion, 1n the projection on a hoistway transverse plane, the
intersection angle between an axis 13' of the traction sheave
13 and a radial line 2' of each counterweight suspension
wheel 2 can be between 0-45 degrees.

As shown 1 FIG. 3, in the projection on a hoistway
transverse plane, the axis 13' of the traction sheave 13 and
the radial line 2' of each counterweight suspension wheel 2
are 1n parallel each other. Namely, the axis 13' of the traction
sheave 13 1s substantially perpendicular to the axis 2" of
cach counterweight suspension wheel 2. Thus, when the
rotary plane of the traction sheave 13 1s substantially per-
pendicular to a car wall at the counterweight side, a rotary
plane of the counterweight suspension wheels 2 1s parallel to
the car wall at the counterweight side. Optically, the axis 13
of the traction sheave 13 and the radial line 2' of each
counterweight suspension wheel 2 projected on a hoistway
transverse plane can also have relative positional relation-
ship as shown i FIGS. 4-6.

According to the first embodiment of the present inven-
tion, one ends 4A (e.g., ends of the portions of the hoist ropes
4 between the car 5 and the counterweight 1, with the ends
4A being at the car side) of the hoist ropes 4 round the two
car suspension wheels 7 and then are fixed on a car side rope
termination 10. Further, the hoist ropes 4 can be divided mnto
two groups after the other ends 4B thereof round the traction
sheave, each group being fixed on a counterweight side rope
termination 20 after rounding a corresponding one of the
counterweight wheels 2. According to this embodiment, the
counterweight side rope termination 20 can be integrated
with the support beam 9 or fixed to the support beam 9.

The Second Embodiment

FIG. 7 1s a plane view of a hoisway showing a machine
roomless elevator according to the second embodiment of
the present mvention; and FIG. 8 1s a left view of the

hoisway of FIG. 7.

As 1llustrated mm FIGS. 7 and 8. the machine roomless
clevator 100’ of the second embodiment differs from that of
the first embodiment 1n that the traction machine 8 has two
traction sheaves 13, and three counterweight suspension
wheels 2 are arranged on the counterweight 1. The other
structures are all the same.

According to the second embodiment of the present
invention, one ends 4A (e.g.. ends of the portions of the hoist
ropes 4 between the car 5 and the counterweight 1, with the
ends 4A being at the car side) of the hoist ropes 4 round the
two car suspension wheels 7 and then are fixed on the car
side rope termination 10. Further, the hoist ropes 4 can be
divided into three groups aiter another ends 4B thereof
round the traction sheave, each group being fixed on the
counterweight side rope termination 20 after rounding the
corresponding counterweight wheel 2.

OTHER

EMBODIMENTS

According to the present invention, the number of the
counterweight suspension wheels 2 can also be four or more.
In this case, the hoist ropes 4 can be divided into a plurality
of groups corresponding to the number of the counterweight
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suspension wheels 2 after one ends thereof round the trac-
tion sheave 13. Then, each group can be fixed on the
counterweight side termination after rounding the corre-
sponding one of the counterweight suspension wheels 2.

According to the present invention, the positional rela-
tionship between the counterweight suspension wheels 2 and
the traction sheave 13 1s not limited to the structure shown
in FIGS. 3-6, and the other angle also be applied to the
present mvention.

While the preferable embodiments of the present inven-
tion have been particularly shown and described therein, it
will be understood by those skilled 1n the art that the present
invention 1s not limited only to those embodiments, and
vartous modifications and changes can be made without
departing from the spirit and scope of the appended claims.

What 1s claimed 1s:

1. A machine-roomless elevator comprising:

a car within a hoistway;

a counterweight within a space between said car and a
wall of said hoistway, and on which a plurality of
counterweight suspension wheels 1s arranged;

a traction sheave; and

a plurality of hoist ropes that 1s arranged to round the
traction sheave,
wherein the hoist ropes are divided into a plurality of

groups corresponding to a number of said counter-
weight suspension wheels alter corresponding por-
tions of the hoist ropes round said traction sheave,
cach group rounding a corresponding one of the
counterweight suspension wheels with a first one of
the groups rounding a first one of the counterweight
suspension wheels without rounding a second one of
the counterweight suspension wheels and a second
one of the groups rounding the second one of the
counterweight suspension wheels without rounding,
the first one of the counterweight suspension wheels
cach group being fixed on a counterweight-side
termination after rounding the corresponding one of
said counterweight suspension wheels.

2. The machine-roomless elevator according to claim 1,
wherein 1n a projection on a hoistway transverse plane, an
intersection angle between an axis of the traction sheave and
a radial line of each counterweight suspension wheel 1s
between 0-45 degrees.

3. The machine-roomless elevator according to claim 2,
wherein 1n a projection on a hoistway transverse plane, the
axis of the traction sheave and the radial line of each
counterweight suspension wheel are substantially parallel to
cach other.

4. The machine-roomless elevator according to claim 1,
turther comprising a traction machine disposed above a path
of said counterweight, for driving said traction sheave.

5. The machine-roomless elevator according to claim 4,
wherein said traction machine 1s a long strip-shaped traction
machine.

6. The machine-roomless elevator according to claim 1,
further comprising one or more car suspension wheels
arranged on said car,
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wherein ends of said hoist ropes are fixed on a car-side

termination after rounding said car suspension wheels.

7. The machine-roomless elevator according to claim 1,
wherein a rotary plane of the traction sheave 1s substantially
perpendicular to a car wall at a counterweight-side.

8. The machine-roomless elevator according to claim 1,
wherein said elevator comprises one or more traction
sheaves.

9. The machine-roomless elevator according to claim 1,
wherein said counterweight suspension wheels comprise
two or more counterweight suspension wheels.

10. A machine-roomless elevator system, comprising:

an elevator car;

a counterweight including a plurality of counterweight

suspension wheels;

a traction sheave; and

a plurality of hoist members arranged with a first number

of the hoist members wrapping at least partially around
the traction sheave, a second number of the plurality of
ho1st members wrapping at least partially around a first
one of the counterweight suspension wheels, a third
number of the plurality of hoist members at least
partially wrapping around a second one of the coun-
terweight suspension wheels, wherein the second num-
ber 1s less than the first number and the third number 1s
less than the first number.

11. The elevator system of claim 10, wherein the second
number equals the third number.

12. The elevator system of claim 11, wherein a sum of the
second number and the third number equals the first number.

13. The elevator system of claim 10, wherein the hoist
members that wrap around the first one of the counterweight
suspension wheels do not wrap around the second one of the
counterweight suspension wheels.

14. An elevator system, comprising:

an elevator car;

a counterweight;

a plurality of counterweight suspension wheels supported

for movement with the counterweight;
a traction sheave; and
a plurality of hoist members arranged to at least partially
wrap around the traction sheave, a first group of the
plurality of hoist members following a first path that
includes at least partially wrapping around the first one
of the counterweight suspension wheels and a second
group ol the plurality of hoist members following a
second, different path that includes wrapping at least
partially around a second one of the counterweight
suspension wheels;
wherein an enfirety of the plurality of hoist members
wraps at least partially around the traction sheave;

less than the entirety of the plurality of hoist members
wraps at least partially around the first one of the
counterweight suspension wheels; and

less than the entirety of the plurality of hoist members

wraps at least partially around the second one of the
counterweight suspension wheels.

G o e = x
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